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§1. Transmission Line Remote Control System 
Mizuno, Y., Kubo, S., Shimozuma, T., Idei, H., 
Yoshimura, Y., Takita, Y., Kobayashi, S., Ito, S., 
Sato, M., Ohkubo, K. 
ECH transmISSIOn line consists of waveguides, miter 
bends, polarizers, matching optics units (MOUs), and 
antennas. Among them, polarizers and antennas are 
important components to be controlled for the efficient 
proouction and heating of LHD plasma. Table 1. shows the 
characteristic of antenna and polarizer those have been 
operated during the LHD third cycle experimental 
campaign. 
Table 1. Characteristic of antenna and polarizer 
Compo- Kinds Parame- Number 
nents ters of sets 
Antenna 
Vertical launcher 2 axes 4 
Horizontal launcher 2 axes 2 
Polarizer Rotator and Circularizer 2 angles 5 
Universal Polarizer 1 angle 1 
The antenna injection angle and polarizations for each 
system should be changed depending on the experimental 
purposes. These parameters are changed by remote control 
room. Almost all ECH devices have been controlled and 
monitored from the RF control room. These controls and 
monitors are also possible from LHD central control room 
through LAN. We decided to prepare a remote control 
system of the antenna and polarizers, which are identical to 
those of other ECH devices. Among these remote control 
systems, that of vertical injection antenna has been used 
since the second cycle experiment, and the details of the 
system have already been reportedl). In this report, the 
remote control system of a horizontal injection antenna and 
polarizer are described. 
The two sets of horizontal injection antenna have been 
installed on 2-0 port between the second and the third cycle 
experimental campaign. An antenna consists of a set of 
focusing and steering mirrors. In order to steer the injection 
angle in both the toroidal and poloidal directions, each 
steering mirror support is connected by two wires in the 
vacuum vessel. Another end of the wire is connected with 
the central roo of oil cylinder through the movable flange 
with bellows. Oil cylinder pushes and pulls the wire, and 
steers mirror. In order to keep the reliability under the high 
magnetic field circumstances, the oil cylinder is connected 
to another oil cylinder that is located 5 meters away from the 
LHD and is directly controlled by stop valves. The driving 
force is supplied by air cylinder. Fig.I shows a block 
diagram of driving mechanism for the horizontal antenna. A 
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control unit determines the position of oil cylinder. that has 
one-ta-one correspondence to mirror angle. The fine 
adjusunent is accomplished by opening and shutting the stop 
valve of the oil. All local control units, here 4 units in total, 
have RS232 port for remote control. Due to the limitation of 
the number of RS232 port available on the workstation, the 
ethernet adapter is used. This adapter has one ether port and 
four RS232 ports. All the local units are remotely 
controlled via TCP communication. A procedure of 
communication is as follows: 
(I): start TCP communication. 
®: sets transmission rate and etc, to each RS232 port. 
@: reading and writing of data to each RS232 port. 
Two parameters of polarization should be controlled to 
optimize the injection condition. One is the direction of the 
major axis of polarization ellipse and the other is the 
ellipticity including the direction of polarization rotation. 
Polarizer consists of two polarizing mirrors, one is 
polarization rotator and the other is circularizer. The 
optimum combination of both polarization parameters is 
accomplished by setting both angles of rotator and 
circularizer. Local control unit that controls one set of 
polarizer communicates with the workstation by GPIB. 
Softwares has been developed for each remote control 
systems. Three kinds of remote control software are 
actually operated in WS of a RF control room during third 
cycle experimental campaign. This set of software is fully 
utilized for setting the focal point and controlling the 
lllJection polarization from central control room. 
Upgrading the software toward the total and easy control is 
planned in FY 2000. 
Fig.l: Block diagram of the control mechanism for 
horizontal injection antenna 
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